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Savannah River National Laboratory (SRNL) was asked to prepare saltstone from samples of Tank 50H obtained July 8, 2013 during 3QCY13 to determine the non-hazardous nature of the grout. The samples were cured and shipped to Southwest Research Institute (SWRI) to perform the Toxic Characteristic Leaching Procedure (TCLP) and subsequent extract analysis on saltstone samples for the analytes required for the quarterly analysis saltstone sample. In addition to the eight toxic metals-arsenic, barium, cadmium, chromium, mercury, lead, selenium and silveranalytes include underlying hazardous constituents (UHC) antimony, beryllium, nickel, thallium, benzene, phenols, and total and amenable cyanide which could not be eliminated from analysis by process knowledge. 
Experimental Procedure
This section is a summary of the approach taken to prepare and characterize the saltstone samples. The saltstone sample preparation was performed at SRNL. Saltstone sample characterization was performed at SWRI in San Antonio, Texas. 
Saltstone Preparation
Saltstone preparation was performed at SRNL. The weight percent solids data used for the TCLP sample was taken from the quarterly Waste Acceptance Criteria (WAC) analyses performed on Tank 50H
4 . Table 2 -1 lists the concentration of TCLP metals of interest in the salt solution from the WAC analysis for the sample. 4 As shown in Table 2 -1 the contents of Tank 50H exceed the regulatory limits for antimony, arsenic, cadmium, chromium, mercury, and phenol, and therefore must be treated and disposed of in a non-hazardous waste form. Table 2 -2 contains the parameters used to prepare the TCLP sample. 5 Saltstone samples for TCLP were prepared with the Tank 50H blended salt solution and a premix of cement, slag, and fly ash. Figure 2 -2 shows the formulation used to prepare these samples. The admixtures were added to the salt solution first and then the dry feeds were added to the liquid. The salt solution, admixtures and premix materials were mixed for approximately three minutes using a paddle blade mixer. The mixing was paused for approximately five seconds after 30 seconds of mixing to allow entrained air to escape from the grout. After the saltstone slurry was mixed, it was cast into a polyethylene zip top bag. The bag was laid flat and the air was expelled prior to sealing. The sample was cured flat in a polypropylene bag to facilitate the size reduction step needed to conform to the particle size requirements of the TCLP method.
After curing for not less than 28 days 1 -63 days for the 3QCY13 sample, the saltstone was removed from the container and a portion of the saltstone was crushed to particles less than 0.9 centimeters (3/8 inch) as prescribed by Section 7.13 of the TCLP method. The crushed saltstone was packaged into containers provided by Environmental Services Section -Waste Programs (ESS-WP). After the saltstone has been crushed, sieved and packaged, the sample is deemed "collected."
1 ESS-WP retrieved the sample from SRNL and transported them to SWRI for extraction and analysis. The volatile compound, benzene, was prepared by SW-846 Method 5035 and analyzed according to SW-846 Method 8260B. For total and amenable cyanide, the sample was prepared using SW-846 9010B and analyzed using method 9012B. For total phenol, since the sample is a solid, method SW-846 9065 (Phenolics), a manual distillation and colorimetric procedure, was performed.
For the TCLP metals analysis, the sample was extracted by SW-846 method 1311. It is reported from method 1311 "modified" since a reduced sample mass was extracted due to its elevated sample activity. The extracts were prepared and analyzed for mercury by SW-846 Method 7470A. The extracts were digested according to SW-846 Method 3010A for the remaining metals. Those digestates were analyzed by ICP-AES, SW-846 Method 6010C.
Results and Discussion
Results summarized in the following tables are from the data package for these analyses. 6 Data is presented in these results as reported by the vendor, SWRI. Analytes that were analyzed for, but not detected, have been flagged with the "U" qualifier. This is based on necessary concentration dilution action and not necessarily the instrument detection limit. Analytes flagged with a "J" qualifier indicate an issue with the matrix spike recoveries. Post digestion spike recoveries were performed for these analytes as confirmation of results. In addition to the results, the reporting limit for each analyte has been given. The reporting limit (RL) is the lowest level at which an analyte may be accurately and reproducibly measured. Table 3 -1, when compared with the RL, can be organized into three groups:
Results in
• Amenable and total cyanide are flagged as having matrix spike issues.
• Cadmium, lead, silver, antimony, thallium, beryllium, benzene, and total phenol were detected at or below the RLs.
• Arsenic, barium, chromium, mercury, selenium, nickel, amenable and total cyanide were detected in the leachates at concentrations above the RLs. 
Comparison of Results to Regulatory Limits
Results from the TCLP leachate analyses from Table 3 -1 are replicated in Table 3 -2; however the TCLP metals units are changed from µg/L to mg/L and compared to the regulatory limits that may be applied to the Saltstone waste form. Table 3 -2. By comparing the sample results and the regulatory limits the following conclusions can be made:
• The saltstone waste form was not characteristically hazardous for toxicity.
• The leachate metals concentrations were below the Nonwastewater Standard for all of the metals and UHCs.
• Barium, chromium, lead, and silver were below the MCL's.
• Arsenic, cadmium, mercury, selenium, antimony, thallium, and beryllium exceeded the MCL.
• Nickel does not have a MCL.
The MCL is the limit for a constituent in drinking water. The MCL is used to determine the class of landfill required. At 10x MCL, a Class 3 landfill is required. The SDF vaults are permitted as a Class 3 landfill. None of the analyses were greater than 10x the MCL. 
Quality Assurance
The following subsections include summaries of results from blanks, laboratory control samples, matrix spikes, and matrix spike duplicates. The data package also includes data for calibration verifications, interference checks, and serial dilutions. 3.2.1 Blanks Blank concentrations are given in Table 3 -3. In the TCLP Blank, all the analyte concentrations were below the RLs. 
Matrix Spikes
Results from analysis of the matrix spike (MS) and matrix spike duplicates (MSD) are given in Table 3-5 and Table 3 -6, respectfully. These results show that:
• The percent recoveries (%R) obtained from the MS analyses met the recommended quality control acceptance criteria for percent recoveries, 75 -125% (70 -130% for benzene), for all applicable analytes except phenol.
• The percent recoveries (%R) obtained from the MSD analyses met the recommended quality control acceptance criteria for percent recoveries, 75 -125% (70 -130% for benzene), for all applicable analytes except phenol.
• The RPD(s) between the MS and MSD met the acceptance limits (0 -30%). The result for phenol is "J" flagged due to the MS and MSD recoveries.
• The RPD(s) between the Sample and Sample Duplicate met the acceptance limits except for the cyanide measurements which have been J flagged. 
Calibration Information
• All initial calibration requirements have been met for this sample delivery group (SDG).
• All Contract Required Reporting Limit requirement(s) met the referenced advisory control limits.
• All interference check samples associated with this SDG met the established acceptance criteria.
• All continuing calibration blanks bracketing this batch met the established acceptance criteria.
• All continuing calibration verifications bracketing this SDG met the acceptance criteria.
Conclusions
Preparation of the 3QCY13 saltstone samples and the subsequent TCLP analyses showed that:
• The saltstone waste form disposed of in the Saltstone Disposal Facility in 3QCY13 was not characteristically hazardous for toxicity.
• The concentrations of the eight RCRA metals and UHCs identified as possible in the saltstone waste form were present at levels below the UTS.
• Analyses met all quality assurance specifications of USEPA SW-846.
The saltstone waste form placed in the Saltstone Disposal Facility in 3QCY13 met the SCHWMR R.61-79.261.24(b) RCRA metals requirements for a nonhazardous waste form. The TCLP leachate concentrations were less than 10x the MCLs in SCDHEC Regulations R.61-107.19, Part I C.
The saltstone waste form placed in the Saltstone Disposal Facility in 3QCY13 met the R.61-79.268.48(a) non wastewater treatment standards.
Analyses met all USEPA SW-846 quality assurance requirements. All other limits on holding times, laboratory control sample recoveries, matrix spike recoveries, serial dilution results when applicable, calibration verification, and interference checks were within the quality assurance requirements.
